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摘  要 
I 
摘  要 
天然氨基酸(-)-bulgecinine (1)是一种非蛋白质氨基酸。(-)-Bulgecinine (1)是天














Bulgecin A: R = NHCH2CH2SO3H
Bulgecin B: R = NHCH2CH2CO2H










生真菌 HTF3 的聚八酮化合物 cytosporone B，具有较好的抗肿瘤和细胞毒活性，































摘  要 
II 
一、采用实验室的合成砌块 3，共经 7 步以 23%的总产率得到了天然产物
(-)-bulgecinine (1)的 C-2 差向异构体甲酯 7，同时也得到可用于合成天然产物



























































































































(-)-Bulgecinine (1) is a nonproteinogenic amino acid component present in 
bulgecins A, B, and C, antibiotic glycopeptides derived from Pseudomonas 
acidophila and Pseudomonas mesoacidophila. In combination with β-lactam 
antibiotics, bulgecins exihibit a unique synergistic antibacterial activity against 
various Gram-negative microorganisms. So (-)-bulgecinine has attracted considerable 











Bulgecin A: R = NHCH2CH2SO3H
Bulgecin B: R = NHCH2CH2CO2H







Malignant tumor disease threatens human life and health seriously. In the near 
future, it would become the number one killer followed by cardio-cerebral vascular 
diseases. Recently, researches on antitumor drugs have acheived much progress. 
Among them, small organic molecule drugs are receiving more and more attention. 
cytosporone B, a polyketides compound which was isolated from endophytic fungi 
dothiorella sp. (HTF3), exhibited great antifungal and cytotoxin activities with the 
potential of pharmaceutic value. So the synthsis of cytosporone B analogues with 











Pine sawflies are harmful forest pests. The sex pheromone of the pine sawflies 2 
is a chemical compound released by female pine sawfly to tempt the male pine sawfly. 
A possible method for controlling and monitoring populations of these species could 
be to utilize synthetic sex pheromone with mass trapping or mating disruption 
techniques. Because the sex pheromones of pine sawflies are imported from abroad 
















In view of the importance of the above three themes, we have done some 
correlative research. The main results and observations from these studies are listed as 
follows: 
1. The synthon (S)-malimide 3 was applied to the synthesis of the methyl ester of 
(-)-bulgecinine (1) C-2 epimer in seven steps with an overall yield of 23% (Scheme 1). 
Meanwhile, the precursor 5 of (-)-bulgecinine (1) was achieved. We expand the scope 































2. Starting from 2,3,4-trimethoxybenzaldehyde, ethyl 2-(2,3,4-trihydroxy-6-Oct 
anoylphenyl)acetate 9 was synthesized in five steps with total yield of 12%. This 
approach is cheap and flexible, and is suitable for the synthesis of other compounds 













































3. The total synthesis of an epimer mixture and some optical isomers of sex 
pheromone of pine sawflies was accomplished from (S)-malic acid and 
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Ac                  acetyl / 乙酰基 
AcOEt               ethyl acetate / 乙酸乙酯       
AIBN               azodiisobutyronitrile / 偶氮二异丁腈 
All                  allyl / 烯丙基 
Ar                  aryl / 芳基 
Bn (Bzl)             benzyl / 苄基 
Boc                 tert-butoxycarbonyl group / 叔丁氧羰基 
Cbz                 benzoyloxycarbonyl group / 苄氧羰基             
DCM                dichloromethane / 二氯甲烷 
DHP                 3,4-dihydro-2H-pyran / 二氢吡喃 
DIAD                diisobutyl azodicarboxylate / 偶氮二碳酸二异丁酯 
DIBAL               diisobutylaluminum hydride / 二异丁基铝氢 
DMAP               4-N,N-dimethylaminopyridine / 4-N,N-二甲氨基吡啶 
DMF N, N-dimethylformamide / N, N-二甲基甲酰胺 
DMSO               dimethylsulfoxide / 二甲亚砜 
Et                   ethyl / 乙基 
Et2O diethyl ether / 乙醚 
HMPA               hexamethylphosphoramide / 六甲基磷酰胺 
iBu                  isobutyl /异丁基 
Imid.                 Imidazole / 咪唑 
LAH lithium aluminum hydride / 氢化锂铝 
LDA                 lithium diisopropylamide / 二异丙氨基锂 
m-CPBA              m-chloroperoxylbenzoic acid / 间氯过氧苯甲酸 
Me methyl / 甲基 
MOM                methoxymethyl / 甲氧基甲基 
Ms                  methanesulfonyl / 甲磺酰基 















PDC                 pyridinum dichromate / 重铬酸吡啶盐 
Ph                   phenyl / 苯基 
PPA                  polyphosphoric acid / 多聚磷酸 
Py. (pyr.)              pyridine / 吡啶 
TBHP                tert-butyl hydroperoxide / 叔丁基过氧化氢 
TBS (TBDMS)         t-butyldimethylsilyl / 叔丁基二甲基硅基 
tBu                  tert-butyl / 叔丁基 
TEA                 triethylamine / 三乙胺 
TFA                 trifluoroacetic acid / 三氟乙酸 
TFAA trifluoroacetic anhydride / 三氟乙酸酐 
TfOH                trifluoromethanesulfonyl acid / 三氟甲磺酸 
THF                 tetrahydrofuran / 四氢呋喃 
THP                 tetrahydropyran / 四氢吡喃 
TLC thin layer chromatography / 薄层色谱法 
TMS                 trimethylsilyl / 三甲基硅基 
Ts p-toluenesulfonyl or Tosyl / 对甲苯磺酰基 













第一章 引  言 
- 1 - 
第一章 引  言 
天然产物药物是人类最早得益的手性药物资源。它是指动物、植物、微生物、
海洋生物和矿物等自然界中存在的有药理活性、可做药用的药用天然产物。天然












































个药物，具有手性中心的就有 1026 种，占 57%。现在市场上只有 61 种药
物是以单对映体形式存在，其余均为外消旋体(左、右旋各半)混合形式[2]。
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